Increased collagen synthesis and the kinetic characteristics of prolyl hydroxylase in tissues of rabbits with experimental arteriosclerosis.
Increased aortic and liver prolyl hydroxylase activity has been suggested as an early biochemical indicator of the fibrotic changes which occur in rabbits with injury induced arteriosclerosis. Daily administration of epinephrine (0.025-0.050 mg/kg, i.v.) and thyroxine (0.050 mg/kg, i.p.) to rabbits for 3 weeks produced aortic fibrous plaques with a 4-fold increase in aortic prolyl hydroxylase and also a 5-fold increase in liver prolyl hydroxylase. Histopathologically, the livers of these rabbits show subcapsular areas of necrosis. When total prolyl hydroxylase related antigen was measured. the increase in liver prolyl hydroxylase activity accounted for only a small portion of the total prolyl hydroxylase antigen. However, in the aorta a majority of the increase in antigen is due to the increased amount of enzyme. DNA content per aorta was unchanged and RNA content increased in the aortic tissue of the arteriosclerotic rabbits. However DNA and RNA levels increased 60% in the livers of arteriosclerotic rabbits. In vitro incorporation of radioactively labeled proline into collagenase digestable protein was at least 2-fold greater in aorta and liver minces from arteriosclerotic rabbits. Michaelis--Menten kinetic parameters were obtained for the liver prolyl hydroxylase purified by affinity chromatography from arteriosclerotic rabbits. The Km for the enzyme from treated animals was not significantly different from control. However, the Vmax of the enzyme purified from diseased liver was 4-fold greater when compared to controls.